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§46. LID System for LHD 
Komori, A. 
Technical and design studies of a local island 
divertor (LID) [ 1] have been done in detail for the 
edge plasma control of the Large Helical Device 
(LHD). 
The LID is a divertor that uses an min= 111 island 
formed at the edge region The outward heat and 
particle fluxes crossing the island separatrix flow 
along the field lines to the back side of the island, 
where divertor plates are placed on a divertor head. 
The particles recycled there are pumped out by a 
pumping system. Thus the LID consists of a coil 
system for controlling the magnetic islands and an 
LID head system for receiving the heat and particle 
fluxes from the core. 
A copper coil system has been demonstrated 
numerically to be able to generate a clean min= 111 
island[ 1], and hence, we have fabricated 20 island 
control coils, and 3 electric de power supplies that 
provide currents into the coils. Half of the coils 
has been already installed around the lower ports 
of the LHD cryostat. The rest of the coils will be 
installed around the upper ports of the cryostat. 
With this system, an island with a full width of 
about 15 em can be maintained in a steady-state 
with a toroidal magnetic field B 0 of 3 tesla. 
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The LID head system consists of a divertor 
head, an LID chamber, a driving system of the 
divertor head, a gate valve whose inner diameter is 
1,400 mm, and so on, as shown in Fig. 1. These 
driving system and gate valve are necessary for 
maintaining the divertor head and performing 
experiments without the LID. 
The main area of the divertor plates that receives 
the heat load has been designed to be about 0.3 
m
2
, keeping angles between the plates and particle 
orbits less than 10 deg. Since the power, carried to 
the divertor head, is 1.5 MW in 3 MW steady-state 
discharges, the averaged heat flux onto the divertor 
plates is 5 MWim2• Eight cryogenic pumps with a 
hydrogen pumping speed of 42,000 1/s pump out 
the particles recycled on the divertor plates. The 
effective pumping speed is 1.3 X 105 1/sec at the 
position of the 1,400-mm-diam gate valve, and 
large enough to realize a molecular flow. The 
pumping capacity and maximum pumping flux 
satisfy the values required for the cryogenic pumps 
to control the LHD edge plasma. 
Optimization of the shape of the divertor head, 
and detailed design works of the LID chamber and 
driving system are under way. 
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Fig. 1. Design of an LID head system. 
